Assessing the combined toxicity of conventional and newer insecticides on the cotton mealybug Phenacoccus solenopsis.
Reduced susceptibility to insecticides often results in failure of insect pest control and repetitive use of broad-spectrum insecticides, which could have detrimental effects on beneficial arthropods and surrounding agro-ecosystems. The cotton mealybug, Phenacoccus solenopsis Tinsley is a pest of worldwide importance that can be effectively controlled using a number of insecticides. This insect has developed resistance due to injudicious use and repeated exposure to insecticides throughout the year. The aim of the present study was to investigate the toxicity of the insecticides chlorpyrifos, deltamethrin, spinosad, emamectin benzoate and indoxacarb tested either singly or in combination on laboratory susceptible (Lab-PK) and field population (Field Pop) of P. solenopsis. In the Field Pop, combination of chlorpyrifos with either spinosad or emamectin benzoate or indoxacarb showed a synergistic effect at 1:1, 1:10 and 1:20. The combination of deltamethrin with either emamectin benzoate or indoxacarb at all ratios showed synergistic effect, while the combination of deltamethrin with spinosad at 1:1 and 1:20 ratios showed antagonistic effects and that at 1:10 ratio showed synergistic effect against Field Pop. The results of synergism experiments using piperonyl butoxide (PBO) and S,S,S-tributylphosphorotrithioate (DEF) enzyme inhibitors, when combined with insecticides against the Field Pop, toxicities of all tested insecticides were significantly increased. The present study suggests that insecticide combinations and synergism could help achieve effective control of less susceptible populations of P. solenopsis. This would contribute to suitably managing resistance of this pest to insecticides with reduced negative impacts on the surrounding environment.